The influence of hypoxia on the myocardium of experimentally diabetic rats with and without protection by Ginkgo biloba extract. I. Ultrastructural and biochemical investigations on cardiomyocytes.
The influence of acute respiratoric hypoxia in streptozotocin-diabetic rats and protective effects of Ginkgo biloba extract (EGb 761)-pretreatment were investigated by the means of ultrastructural morphometry, biochemical parameters of oxidative stress and iNOS transcription and expression. Ultrastructural parameters revealed that acute hypoxia deteriorated the morphologic condition of the diabetic cardiomyocytes: volume fractions of sarcoplasm, t-tubules, mitochondria, cytoplasmic vacuoles, and degenerative intramitochondrial areas increased after hypoxia, those of myofibrils and mitochondrial cristae decreased. Since these alterations are more striking than after hypoxia of non-diabetic animals as demonstrated in preceding studies, we regard them as indicative for reduced hypoxia tolerance of the diabetic myocardium. EGb-treatment of the diabetic animals could improve the above mentioned parameters thus indicating a gradual improvement of the hypoxia tolerance. The biochemical parameters of oxidative stress (malondialdehyde, superoxide dismutase) were decreased after hypoxia in the diabetic myocardium but increased after EGb-pretreatment. The ultrastructural damage by hypoxia and its prevention by EGb should be regarded rather as a consequence of ATP--and energy deficiency and breakdown of membrane functions and--structure resp. as membrane stabilizing and enzyme-regulating effects of EGb than as radical-related events. The hypoxia-induced deprivation of creatine kinase activity of the diabetic myocardium was not prevented by EGb-treatment. Immunohistochemical demonstration of iNOS expression was strongest in the unprotected diabetic myocardium, absent after additional hypoxia and in the controls, and very weak in the protected hypoxic specimens. Transcription of iNOS as demonstrated by RT-PCR was present in few diabetic, some of the hypoxic diabetic, in most of the EGb-treated hypoxic diabetic, and in all control animals. EGb-treatment seems to improve the hypoxia tolerance of diabetic myocardium concerning ultratructural parameters. The partly conflicting immunohistochemical and biochemical results require further investigations.